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@ optical information recording and reproducing system and optical disk. 

0) in a read only type optical dislc and a write type optical disk 
(T) each thereof having a date recording area (IB) and a spare 
area (17). first encoded data for error detection and correction 
are recorded In the data recording area (18, 25). in the case of 
the read only type optical disic ( 1 ) . the spare area ( 1 7) is used as 
a check sector (22, 31) in which second encoded data are 
recorded. When error correction by first error control means (7) 
becomes impossible while sectors in the data recording area 
(16, 25) are reproduced, second en^r control means (10) 
performs error con-ection by using the check sector (22, 31} 
corresponding to an associated error sector, tn the case of the 
write type optical disk (1). the spare area (17) Is used as an 
alternate sector. A defective sector detected by defective 
sector detecting means (10) is alternately recorded by being 
replaced by the alternate sector through sector altamatlng 
means (9). 
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Description 

OPTICAL INFORMATION RECORDING AND REPRODUCING SYSTEM AND OPTICAL DISK 

optic, intonna^on recording and .produCg sy.e™ ta^re~ 
repredSdng information by irradiating with a laser beam. and. more P^^^'f^J^ ^^^^^^j^^ 
raocTrdlng md reproducing system for unifledly dealing with defective sectors of a write type optcal disk and a 

™? SoTt^'StiS^dlsk (hereinafter referred to as RO optical d-.sk). In which data are record^^ona 
disk-7haped^l^fc bLe material in the fonn of concave and convex pits of a submlcron ^ 
reproduced by a laser beam, and further a write type otpioal disk (hereinafter referred to as WT disk), m which 

data can be recorded Hke a magnetic disk, are calling attention. 

In these disks code data are recorded or reproduced on a sector unit basis to serve as an external storage 
deS^aSoXomputeror*^ 

and reproducing system of a multldisk type having compatibUity which ma^ " P°^t''„!°L^^° 
dsk. from which a terge amount of data can be reproduced at low cost, and the WT disk, on wfhich a usercan 
^Sdii tobe reproduced or to be recorded and reproduced, respectively, by the «me a^arahis^ 
In an otpicalSsk. data are recorded and reproduced by irradiating it with a laser beam whroh has been 
conHroedto have a diameter of about 1 fun. Therefore, various kinds of data errors are caused by dusts on a 
SSc?Sthe disk, impurity substances in a base material of the disk, defects on the recording surf ace and the 
S^To prevent occu^ce of such data errors, in an optteal disk having a sector structure, ^encoding 
orocess to detect and correct errors is appHed to data on a sector unit basis, thereby causing data in each 
S to be^Srtly reproduced. However, since the eTO^ 

bSrto 2 Wlo bytes as a unit Therefore, ft is dHBcult for a compact disk (hereinafter referred to as CD) having 
Sfserto? SSiSre to be provided wfm a sufficient interieaving length. If a teng J 
occupy the whole area of a sector occurs, these errors cannot be corrected, so that It becomes difflcutt to 

^^SiS^^'!^^^^^^^^^^'^ after data have been recorded thereon, a read verlllcatlem process is 
perSmS in whteh date are reproduced and a check is made to see if the recorded data are accurateh^ 
SSSd or^T When defeSlve sectors are detected by the read vertficat^Dn P™=a« f enrnting 
oroMs^q Is performed, in which the defective sectors are recorded in alternate sectors provided in a special 
S^S^SopticSSfcHoUver.therehavebeen several problems in the WTtf^^ 

S^e opTcS'Ssk increase due to the median life or an increase in the number of repetitive reo«^"9£^aM 
tecomes complex and diffioult to manage the alternate sectors and also the alternating processing time 

""^OnZ Ser hand, since a large number of dupBcates of the RO optical disk are produced by a^P[ng 
method in a special factory, the foregoing read verification process cannot be ^^ad ttere Tliere^^^ 
quality control of data is performed by reading data from all the disks produced, by chectang Jhejead^ut data 
tofind St defecthm disl^ and by destroying such defective disks which have been found out H'>w^;.a"ch 
total inspection (or ICKWb inspection) as mentioned above gives rise to a problem of an Increase In 
manufacturing cost 

^T^Ij^^L°4™of*'J!f !^°gdng problems, it is an object of the present Invention to Provide an opti^ 
information recording and reproducing system in which. I>y unifledly d^«ng l^^Sl .ntSv 1^^^^^^^^ 
optical disk by the same track allocation process, data can be reproduced with high reliabibty in any one of a 
write type optical disk and a read only type optical disk. ^ j-ter<i„nanH 

The^sent invention relates to an optical disk characterized in that first encoded data ^rthe detection ar^ 
correction of errors are recorded In each sector, second encoding is performed by using thedata .n a plur^ 
of sectors, in which the first encoded data have been recorded, as an information symbol section, and a ohecK 
symbol section of the second code is recorded in sectors different from the pluralrty of sectors. 

Further, the present Invention relates to an optical information recording PT^'^^f ^"9 
comprising: disk type discriminating means for discriminating a type of an optical disk; first en-or control 
means for produdngfirst encoded data obtained by encoding data wrthafirst error de^ 
and for detecting and con-ecting errors In reproduced first encoded data; recording/reproducing means fo 
recording or reproducing the first encoded data in or from the optical disk; ^^'^°':^^'^^''°''^'ir^^JZ 
correcting errore by using check sectors which have recorded second encoded data obtained by encoding 
me first encoded data as an information symbol section of a second error detection/correction code, 
defective sector detecfmg means for detecting defective sectors; and sector alternating means for alternating 

60 the defective sectors in data' sectors. j « hi-w le 

With the above-described stnjcture of the system of tiie present Imrention. the kind of an optical dl^ Is 
discriminated by ttie disk type discriminating means. When an optical disk is ^atemined to be a wte ^e 
opteal disk the spare areas are used as alternate sectors and defective sectors detected by the defective 
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sector detecting means are replaced by the alternate sectors through the sector alternating means. In the 
case of an optical disk having rewritable data areas, the sector alternating means assigns spare areas to the 
alternate sectors and mapping sectors. Then, the sector altemating means makes use of memory means, 
which stores mapping data, and alternately records the alternate sectors in place of defective sectors among 
the data sectors by using the mapping data stored in the memory means and re-records In the mapping s 
sectors the address correspondence map information with respect to the defective sectors in the data sectors 
and the alternate sectors which have been alternately recorded in place of the defective sectors. On the other 
hand, in the case of the read only type optical disk, the spare areas are used as check sectors in which the 
second decoded data has been recorded beforehand, and. when error correction by the first error control 
means becomes impossible while sectors in the data areas are reproduced, the second error control means 10 
performs error correction by using a check sector corresponding to an associated error sector. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing an embodiment of the optional information recording and 
reproducing system for recording or reproducing data in or from the optional disk according to the 15 
present invention; 

Fig. 2A and 2B are diagrams showing an embodiment of the optical disk format structure of the present 

invention; 

Figs. 3A and 3B are detailed structural diagrams showing the blocks 15 in Rgs. 2A and 28; 
Ftg. 4 shows the second an*or correction code in the sector ECC area 20 of the RO optical disk of this 20 
invention; 

Figs 5A and 5B are diagrams showing an embodiment of another optical disk format structure which is 
applied to this invention; 

Figs. 6A and 6B show a first embodiment of the sector construction of the RO optical disk of this 
invention; 25 

Fig. 7 shows a second embodiment of the sector construction of the RO optical disk of this invention; 

Ftg. B is a diagram showing an embodiment of a construction of the check sector of the optical disk;. 

Fig. 9 is a diagram showing an embodiment of a constmctlon of a track of the optical disk which is 
applied to this invention; 

Fig. 10 is a diagram showing an embodiment of a construction of the Information sector 2 of the optical 30 
disk which is applied to this invention; 

Fig. 1 1 is a diagram showing an embodiment of the check sector of the optical disk which is applied to 
this invention; 

Rgs. 12 to 16 are flowcharts for Illustrating the operation of the control CPU 10 shown In Fig. 1 ; 

Fig . 1 2 shows the overall outline ; 35 

Fig. 13 shows the detecting operation of defective sectors; 

Fig. 14 shows the operation of recording on the WT disk; 

Fig. 15 shows the operation of reproducing data; and 

Fig. 16 shows the operation of decoding the second en*or detection/correction code in the RO optical 
disk when error correction has become impossible while the first error detection/conrection code is 40 
decoded. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Fig. 1 is a block diagram showing an embodiment of an optical information recording and reproducing 
system for recording or reproducing data in or from an optical disk according to the present invention. In Fig. 1 , 45 
reference numeral 1 denotes an optical disk; 2 an optical disk drive (hereinafter refen-ed to simply as drive) 
which records or reproduces data in or from the optical disk 1 ; 3 a controller which connects the drive 2 with a 
host CPU 4; 4 the host CPU which uses the drive 2 and the controller 3 as external storage devices; 5 a system 
interface which provides an Interconnection between the system and the host CPU 4; 6 a random access 
memory (RAM) for temporarily storing data and an en'or detection/correction code; and 7 an error . 59 
detection/correction circuit (EDAC) for producing first encoded data obtained by encoding data with a first 
error detection/correction code to thereby con-ect errors occuning in reproduced data and for decoding the 
first encoded data by using a second en-or detection/correction code to thereby correct errors occurring in 
reproduced data which errors can not be corrected by using the first enror detection/correction code. 
Numeral B denotes a data modulator/demodulator circuit (MODEM) for digitally modulating encoded data 55 
obtained by adding the first em^r detectlon/con-ectlon code to data from the host CPU 4 and outputting write 
data 100 and for demodulating data from read data 101 sent from the drive 2; 9 a sector read/ write control 
circuit for detecting an object sector address and generating a start signal for starting recording, reproducing 
or erasing; 10 a control CPU which controls the operation of the controller 3; 11 a drive Interface which 
provides an interconnection between the control CPU 10 and the drive 2; 12 a mapping memory for storing &) 
mapping data of the mapping sectors of the optical disk 1 ; 13 a parity buffer acting as a work area which is 
used when decoding the second error detection/correction code in the check sectors; 14 an OR circuit which 
provides an OR of a write gate 102. an erase gate 103 and a read gate 104; 100 the write data which are 
modulated data from the MODEM 6 and which are recorded in the optical disk 1 ; 101 the read data reproduced 
from the optical disk 1 ; 102 the write gate Indicating that the write data 100 Is valid; 103 the erase gate which is 65 
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used to erase date recorded on the optical disk 1 : 1 04 ths read g^e v^^^ 

demodulation- 105 a reproduced address signal; and 106 a CPU data bus of the control CPU 10. 

R^^^d ffi L tfagrams showing disk format structures in the first embodiment of the OF^|c^ chsk 
usStattreS?L^«rwenttortRg.2Ash^sadiskformat structure ofam 

^X^TJ'^^T^^r.u^r^ 1 denotes an optical disk; 15 indies blocks to *N) each 
thereof comprfsing a pluraTrty of tracks: 16 an attemate area which records defective se«tore wh ch overtowed 
SeSe/mappinlareas 19? 17 a spare area which corresponds to the alternate ama 16 is not used 

bTthe RO optiLl disk: 18 data areas which reconi encoded data obtained by encoding ffta^XJ««'^!.'™ 
datedion/correction code; 19 the alternate/mapping areas which altemaitely record defective sectore 
SSSg b S bbcli 15 and manage alternate map information; and 20 sector ECC areas composed of 
cheek sectors which have been encoded by the second error detection/correction code. 

Sas^SS ^ are detailed structural diagrams showing the block 15 in Bgs. 2A and 2B^Rg. 3A shows a 
detJed stnicture of a Vy^T disk. Rg. 3B shows a detafled structure of an f 

in Rg. 3A. the block 15 has n tracks comprising: (n-1) tracks (Nos. 1 to ":^) ^^^^-^ilJ^^^S "l^^ 
sectors S (SI to S16) for recording or reproducing data; and one track composed of alternate sectore R (R1 to 
and R8 to R14). which alternate defective sectors of the data seotore S. and mapping sectore M (Ml and 
Kidi manage ^ress correspondence information for the alternated defective sectors and the alternate 
SSlTn rimbodiment of Rg.'J since the mapping sectors M are fte most •X'S^n'^CI^S 
for an optical disk, a plurality of sectors are assigned to the mapping sectors in conslder^on of fte relabH^ 
S tS SKd a po^ible Sstem down due to a power failure or the like during the ^^^^"^"^ 
daS In Rg. 3B. the block 15 comprises: (n-1) tracks (Nos. 1 to n-1) each thereof having date sectore S (SI to 
^) in which .^ta have been recorded beforehand : and one track having check sectore P to M 8) eaj^ <rf 
whteh has recorded therein second encoded data obtained by encoding firet encoded data in the data sector S 
25 Is a, Sormatlon code by using the second error detection/correction code. Rg. 3B shows a state in which 
Se^ySEaflSrties of thehatohed data sectors SI. S3. — in the data sectors S are recorded m the check 

^^t'^roei^ons of the optical disk and the optteal information recording and reproducing system of the 
em^odlrSenTS L preLKntion having the foregoing construction wiU now be described hereinbelow 

30 with reference to the flowcharts shown In Rgs. 12 to 16. . ^ 

RrSy. as iDustrated in the part (a) In Rg. 12. when the power source Is tomed on or when *f optcal dfek 1 
is eSiged. the controfler 3 inquires the kind of the optical disk 1 which is mounted P-^^r^^ °" ^ 
^ driSI detects the kind of the optical disk 1 by a discriminating hole f om,ed In the f «f J^^^-g"^ 
by the control Infonnation recorded on a control track of the optical disk 1 . and informs the cwitroter 3 dt tt» 
of the detected kind of the optical disk 1. Tlien. in the part (b). the '^•"tron^ » execirt« ^of^^^^ 
^write and erase commands in accordance with the kind of each of the RO op^^ disk the W sjc 
lien the optical dlsklisawrite type optical rf«k. the blocks #1to#Namong the b^^^^^ 
at first Test data are recorded and reproduced In or from alithe sectore in each of tiie blocte 15 and a check 
J Sorted trs^tf there is any sector address ernjr. dat^ 

IhS the mapping sector M (M1 and M2) has recorded therein mapping data mdlcaflve of the alternation of 

''^.^^t'^STJ^^S!-^ the fonowing manner in aoconj^oe ^^^^^^^'t^ 
(a) In the case of a sector address error, an object sector address and either one of ti» write, erase, 
and read commands are set in the sector read/write control circuit f • 

drcuit 9 detects the sector address from the reproduced address signal 1 05^en detected *al tt» 
sector address coincides with the object sector address, the sector read/write oonfro' oirou" 9 outoute 
either one of the write gate 102, erase gate 103 and read gate 104 in accordance ^[W]^*/^^^^^^^"^^^^^^ 
Each one of the outpute is inputted to the OR circuit 14. An output of the OR circuit 14 is ohecked by the 
^S^iuVotodLot the presence or absence of errors. If an output of theORa^^^ 
is decided that the sector address Is correct If it is not detected, tiia sector address is decided to be 

^"(b) With respect to data errors occuning in the data section, recorded data are read out and the first 
error detection/conection code is decoded. As a result, data en-ors are detected. , ^ ^ 

^c A^SS iJe data section is detected from the width and number of blnaiy signals obtained by 
making binary representation of reproduced signals from nonrecorded sectore in accordance witti a 

ThS'SpC'raStompS^"^^ 
the^Se seSore which have alternated tiie defective sectore: tt,e utilization state of tiie alternate sectore. 
ttie uflOzaUon state of sectore in tiie alternate track area; and ttie like. 

ThVn^ber Of tracks (n tracks) in ttie block 15 is selected to be a value ^^^^^ 
high speed retrievalin viewof the characteristic of the retrieving mechanism of the optical df drive 2. namely 
a Sua ^in a movable range (a range for high density retrieval or track jumping) of ttie actuator of an optical 
M^ZtmT, number of tracks in ti^s manner, there is no need to use a low-speed linear motor and 
the sector alternation processing can be perfonned at a high speed. 
BS The operation of recording data in the case where a WT disk is used as tiie optical disk 1 will now be 
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explained in accordance with the flowchart of Fig. 14. ^ . , ^ 

(1) The host CPU 4 outputs a write command to the system Interface 5. The write command includes 
device command blocks (DCB) which contain the object sector address, the number of sector blocks to 
be recorded, the write operation code, and the like. 

(2) The control CPU 10 in the controfler 3 receives the DCB from the system interface 5 and instructs 5 
the drive 2 to seek the track in the aJtemate/mapping area 19 in the block 15 to which the object sector 
belongs, (in Rg. 1. blocks for the retrieval system of the drive 2. control CPU, and drive control interface 

are not shown.) „ ^ ^ ^ i 

(3) After completion of seeking the track, the control CPU 10 in the controller 3 reads the mapping 
sector Ml and stores in the mapping memory 1Z tf the mapping sector Mi is erroneous, ttie mapping 10 
sector Ma Is read. 

lA) After the mapping data has completely been stored in the mapping memory 12. the data are 
transfen^d from the host CPU 4 to the RAM 6 via the system interface 5. 

(5) The error detection/correction circuit 7 provides the first error detection/correction code to the 
datatransfen-edtotheRAMB. ^ . ^ 

(S) The control CPU 10 instructs the drive 2 to seek the track of the object sector and sets the address 
of the object sector and a write command to the sector read/write control circuit 9. 

(7) When the sector read/write control circuit 9 detects the object sector, It causes an output signal 
from the write gate 102 to be applied to the MODEM 8. Then, the MODEM 8 reads the encoded data from 

the RAM 6, effects digital modulation of the encoded data, and supplies the thus obtained write data 100 20 
to the drive 2. Upon receipt of an output signal from the write gate 102, the optical disk drive 2 places a 
semiconductor laser drive circuit in the recording mode and modulates a laser beam by the write data 100 
to record the write data 100 In the sectors. 

(8) With respect to the object sector address in the Item (6). a check Is made to see if the associated 
sector is defective or not, by making reference to the mapping data in the mapping memory 12, prior to 2S 
recording. If the object sector is a defective sector, a con-esponding alternate sector address is seeked 

out from the mapping data. The data are recorded In the alternate sector R In the alternate/mapping area 
19 of an associated block 15. Further, when the alternate sectors In the associated block 15 are fully 
occupied, unused sectors in an alteniate area 16 are assigned to alteniate sectors. The mapping memory 
12 is rewritten, and the associated mapping sectors Mi and Mg are updated. 30 
The data recording operation Is as described above. The data reproducing operation will now be described 
hereinbeiow with reference to Fig. 15. ^ . , ^ 

(1) The host CPU 4 outputs a read command to the system interface 5. The read command includes 
device command blocks (DCB) which contain the object sector address, the number of sector blodcs to 

be read, the read operation code, and the like. ^5 

(2) The control CPU 10 in the controller 3 receives the DCB from the system interface 5, and Instructs 
the drive 2 to seek the track In the alternate/mapping area 19 of the block 15 to which the object sector 
belongs. 

(3) After completion of seeking the track, the control CPU 10 in the controller 3 reads the mapping 
sector Ml and stores in the mapping memory 12. if the mapping sector Mi is en-oneous, the mapping 40 
sector M2 is read. 

(4) After completion of storing the mapping data in the mapping memory 12, the controller 3 locates the 
track to which the object sector address belongs and instructs the drive 2 to seek the located track. 

(5) The control CPU 10 sets the address of the object sector and a read command to the sector 
read/write control circuit 9. With respect to the object sector address, a check is made to see if the 45 
associated sector 15 Is defective or not, by making reference to the mapping data In the mapping memory 

12, prior to reproducing. If the associated sector is a defective sector, a corresponding alternate sector 
address is seeked out from the mapping data, and the alternate sector in the associated block Is read. 
• (6) When the sector read/write control circiA 9 detects the object sector, It causes an output signal of 
the read gate 104 to be applied to the MODEM 8. Then, the MODEM 8 demodulates the read data 101 and 50 
stores the demodulated data In the RAM 6. 

(7) The demodulated data stored in the RAM 6 are subjected error detection and correction In the error 
detectlon/con-ectlon circuit 7, and thereafter, they are stored again in the RAM 6. 

(8) The error con-ected data In the RAM 6 are transferred to the host CPU 4 via the system Interface 5. 
In this manner, the reproducing operation of data is completed. 

Further, there Is a case where the sectors of an optical disk become defective due to deterioration of a 
recording fnm caused by repetitive recording of data or due to adhesion of dust or dirt to a recording surface of 
the disk whDe It Is used. Therefore, Immediately after data have been recorded, the recorded data are read and 
the quality of the data Is checked by decoding the first en^r detection/connection code. If there are found any 
en-or exceeding a predetennined reference degree Invoh^ed In a sector, such a sector Is decided to be a 
defective one and is replaced by an alternate sector. This read verifying operation is checked under a severe 
condition in which the reproducing condition and en-or con-ectlng capability are purposely deteriorated to 

retain a margin. , * j,., 

Then, the data in the associated sector is reconied In an unused alternate sector of the associated tJlocK lb. 
The content of the mapping memory 12 is updated. New mapping data are recorded In the mapping sector M. 65 
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Due to this it becomes possible to make the content of the mapping sector M be al««ys coincident wfth fte 
Simtte iiorbeftveen a data sector S and an alternate sector R. Further, by simultaneously recording the 
SJuSfg Se^mate sectors R in the mapping sectors M in addition to /"^P-^S ^^^^^^^^ 
Double to Immediately learn usable alternate sectors. By selecting the number of tracks in the block 15 to be 
s ?S teJrSXuJnber the optical head actuator is allowed to access at a high speed not onty mrtid 
dS^SvrScSrbS^addlUoSj defective sectors, which have occurred while using the dek and which 
JaX^en lubjcted tVSS^ng prrjcesslng. can be sufRoiently registered by using one or two mapping 

the controller 3 with a smaB capacity of memory, the mapping data can be easnymanaged. 

10 For example. It is now assumed that one block is composed of 64 tra(*8. one track « ^-nPf^^^ 
sertors. one s^or is composed of 1024 bytes, and that the mapping data are composed of tte defecjve 
sSSr ^dress of three bytes and the alternate sector address of three tjytes. In this case. s^r»^ defeoflve 
^relwSponding to 170 sectors can be stored, it is possible to deal with data having a defect raHo as 
S?ls^70/(£x1^ - 16.6 o/b. This value is practically a sufficient value. As mentioned above, since 

IS dSt^e sec^Sare inaged by the mapping sectors on a block unit basis it is sufficient t^t the c^acUy of 
the^plngmemory12fr^econt«.ner3hasasmancapacityof^^^ 

blodcTa^ be retrieved at a high speed by Wgh density retrieval jumping of the optical head, the sectors can be 

obSo'uVS^the above description, by dividing the optical ^sk into blocks ^P-^?^ 
miping sectors, which record the mapping data of defective sectors and alternate 
Snt hlgh-sp^ed sector alternating process can be reafeed. in addition, since the ""Wfr^Q 
storing the mapping data can be made to have a small capacity by the block management the cost of the 

'^S"iS^ ^S^^tJagrBm showing the second error correction code of the sector ECC area2D of the RO 
ofSSllSJ SfJn embodLnt of the present Inventton. In Fig. 4. reference numeral 21 denotes data sectors 

"^f£S^^fS"£^Bs. 4 as an example in which (n-1) tracks and m sectors are 'nvolved^Among 
the firet encoded data of the data sectors 21 which have been encoded with the first error correction code, the 
secoS Sed dS obtained by making overafl parity checking of the total (n-1) sectors wjch are P^ked 
UD one sector for each track, and being shifted at every third sector between every two successes tracks, as 
sh^S F?r4 ^^orde^^ in the check sectors 22 in the sector ECC area 20. N^^- ^i^l^^f 
PI toPn arl rel^orded beforehand in acconiance with the order such as: the overaD Iflty P1<^ encoded 
data S12 in the track 1 and sector 2, the encoded data S24 in the track 2 and ^^'^'-'^^^JJ^^ 
dS Sn-1 m-1 in the track (n-1) and sector (m-1): the overaD parity P2 of the ^^^-^^^f ^^^l^ h fte frao^^ 
^sector 3 the encoded data S25 m the track 2 and sector 5. -. and the encoded data Sn-1 m in the track 
S^l) S Jertor (m)^d the like, in accordance with Rg. IS. an explanation wiH now be made with respect to 
£ date reSSuSJg operation in the case where the RO optical disk having the blocks 15 of the ^cture ^ 
SS)!!. hi Rg. 4 has su^ defects as to cause errors existing in the whole sectors and uncorrectable e^rs 
have been detected by the error detection/correction droult 7 during the data producing operation^ 

(1) The control CPU 10 In the controBer 3 finds out the sector address of the associated Woc^whteh 
produced the second encoded data of uncorrectable sectors, and the associated check sector 22 m the 

sector ECC area 20. 

(2) ThecontroDer3instructsthedrlve2toseekthetrackofthetopsector. 

3 After completion of track seeking, the control CPU 10 reproduces data of each one sector at a time 
from the data sectors 21 and check sectors 22 other than the uncorrectable sectore. With respect to tt« 
first encoded data in the RAM 6. the overall parity checking of the sectors are made by using the parity 

""StT-nJe^lS'S parity buffer 13. in which all the overall parities of the data sector^ 21 ^d dheok 
sectors 22 other than uncorrectable sectors have bean calculated, indicates the corrected data of the 

As'^rSnSJJent'S^' Fig. 4. m the data sectors 21 In the block 15. on which overaD parity checking is 
m^e. only on^ sector has the same sector addrBSS. Therefore, so far as the number of defe<^ ocairr»,g n 
t^e sector ID sections and gap sections between the data field secfions of at £f .^^f 
within several tens to one hundred bytes, two or more sectors associated with the check sectors 22 can not 
55 become error-uncorrectable. Thus, it is possible to perform error correction with no P^^^^^.. . 
Further, it is obvious that, if the Reed Solomon code or the like multiple errors correctng code ^ recorted in 
a plurality of sectors in place of overall parities, even when errors occur in a plurality of sectors, they can oe 

""ArSained above, an RO optical disk which is strong against defects can be constituted by the same clisk 
that of a m disk. TherBfore. It is possible to obtain such effects that disk formats tor °Pt'c^ d-sks 
«Inbe unified, the liglcal sector address and physical sector address can be easily managed, and the capacity 
of the control mterocodes of the controller can be reduced. ^ w t „f 4h» r.r,tirai rfi.;k 

Figs. 5A and SB are diagrams showing a dlskfomiat stmcture In the second embodiment of the opt.^^^^ 
Which is appned to the prisent Invention. Rg. 5A shows the disk fonnat stmctura of a WT *sk- RS- |B sj^ows 
Z cnsk format structure of an RO optical disk. In Rgs. 5A and SB. reference numerals 1 and 15 to 18 indicate 
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the same components as those shown in Rgs. 2A and 2B. Numeral 23 denotes a sector alternate/mapping 
area and 24 denotes a sector ECC area. The respective areas are provided at every track. 

It is sufficient to provide one sector alternate/mapping area 23 for one track in view of the fact that the 
probability of occurrence of error uncorrectable sectors Is within a range from lO""^ to 10— 

The structures shown in Rgs. 5A and 5B are Intended to reduce time required for the data recording of the 5 
optical disk 1 having spiral tracks and that for the processing of the read verification just after the recording. By 
performing a jumping operation of one track in the sector alternate/mapping darea 23. the waiting time of the 
rotation of the disk is minimized. ' 

Figs. 6A and 6B show a first embodiment of a sector structure of the RO optical disk of the present 
invention. Fig. BA shows an information sector in which information is recorded. Fig. 6B shows a check sector 10 
which has been encoded by the error detection/correction code, sector by sector for a plurality of the 
above-mentioned information sectors. In Rgs. GA and 6B, reference numeral 25 denotes a data area and 28 
indicates a parity area. Each sector is divided into the two logical areas. In each Informatbn sector shown in 
Rg. 6A, Information symbols are recorded in the data area 25, and check data symbols obtained by encoding 
the Information symbols with the error detection/con-ection code in the sections are recorded in the parity 15 
area 26. Next, in the check sector shown in Rg. 6B. the overall parities of the Infomiation symbols in N 
information sectors are recorded in the data area 25. Further, check data symbols obtained by encoding the 
overall parities of the information symbols with the error detection/correction code in the sectors are recorded 
in the parity area. 

In a conventional optical disk constructed as explained above, the check data symbols recorded In the parity 20 
area 26 of the check sectors shown in Rg. 6B are the check symbols obtained by encoding the overall parities 
of the Information symbols recorded In the data area 25 with the error detection/coaection code in the 
sectors. At the same time, those check data symbols are also the overall parities of each check data symbol 
recorded in each parity area 26 in each of N information sectors shown in Rg. 6A. Therefore, when reproducing 
a certain information sector, if the decoding of the enror detection/correction code in the sector becomes 25 
impossible and hence the error con-ection becomes Impossible, by producing the overall parities of the (N-1) 
information sectors and check sectors other than the associated information sector, It becomes possible to 
decode the information sector. 

Fig. 7 shows the structure of an information sector of an RO optical disk in the second embodiment of this 
invention. In Rg. 7, reference numeral 27 denotes a data area, 28 a first control data area, 29 a second control ^ 
data area, and 30 a parity area. 

In the information sector divided into the four logic areas as mentioned above, the Information symbols are 
recorded in the data area 27. The control data symbols such as addresses or the like, each of which is peculiar 
to each Information sector are recorded in the first control data area 28. and all zero symbols are recorded in 
the second control data area 29. Further, the parity area 30 records therein check data symbols obtained by 35 
encoding respective data recorded in the data area 27. the first control data area 28 and the second control 
data area 29 by using the error detection/correction code in the sectors to thereby perform the error 
detection/correction. 

Rg. 8 shows the structure of a check sector of an RO optical disk in the first or second embodiment of this 
invention. In Rg. 8, reference numerals 27 to 30 represent the same components as those shown in Rg. 7. 40 

In the check sector shown in Fig. 8 which is divided into the four logical areas as mentioned above, the 
overall parities of each Infonnation symbol in each of the N information sectors are recorded in the data area 
27. The overall parities of each control data symbol In each of the N information sectors are recorded in the first 
control data area 28. The control data symbols such as addresses or the like, each of which is peculiar to each 
associated check sector, are recorded in the second control data area 29. Further, the parity area 30 records 45 
therein check data symbols obtained by encoding respective data recorded In the data area 27, the first 
control data area 28 and the second control data area 29 by using the error detectiork-conrection code in the 
sectors to thereby perform the error detection/correction. 

Firstly, the overall parities of the (N-1) information sectors and check sectors other than the associated 
uncorrectable sector are produced. Next, the control CPU 10 replaces the overall parities of the infonnation 5D 
symbols of the N information sectors and those of the control data symbols, which have been recorded in the 
data area 27 and the first control data area 28 of the check sectors, respectively, by all zeros, and than 
encodes them through the error detection/correction circuit 7, thereby producing pseudo check sector data 
which are then stored in the RAI^ 6, Then, an exclusive OR of the overall parities of the (N-1) sectors and the 
check sectors which have previously been produced and of the pseudo check sector data is calculated. The 55 
resultant overall parities are the data of the associated information sectors. Thus, It becomes possible to 
reproduce data in the proper manner. 

As explained above, according to the RO optical disk and the RO optical disk reproducing system In the 
embodiments of the invention, the address which is peculiar to each sector can be recorded as the control • 
data together with the information. Further, by obtaining the overall parities of a plurality of sectors, even when 60 
a long error spreading over the whole area of a sector has occurred, it becomes possible to reproduce data 
properly. 

In the embodiments of the Invention, the control data are used as the address of a sector. However, it will be 
apparent that a disk identification flag or any other arbitrary control data may be used as the address of a 
sector. 65 
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Rg. 9 sho^s the structure Of a tracK on an oP«^^JJ,^^„S^ ^^^^^^^ 
reference numeral 31 dencrtesacheckserto^and ffideno^^^^^ mentioned above, 

an, sectors. In the optical disk !n the f"*^*;^* d th^ .nve>J^^^^^^ the sju ^ 
information is recorded in the Information sectors 32 whose ?f J^^^J^^ J^/l^ J^^, ^^ress is zero. 
5 parities of the (2m - 1) sertS 1 of ^ e oS^ S In the embod-.ment of this 
Fig. 10 shows the structure of the .nfomiaton ^''?^^°'JfS%^^3SaoonlTO\6aiaaTea.in 
imrention. In Fig. 10. reference ""-".^"^f ^'.^""l^^^Sm^^^^^^ structure described 

the information sector 32 of the optcal '^fJ^.^l^°^^^^^';SX^dt Lh Information sector is 
above, the information symbols are recoi^edm ^^^^3 ^ , ^ 

10 recorded in the control d^ ^^^^^^.f.J^tli'^^^^^^ by encoding each symbol 

-g°.^1showsthes^^of.e^^^^^^ 
IS Rg. 11. reference numerals ^ to 35 denote flte JJ^rSon having the above-described structure, the 
sector 31 of the optical disk in the smbodlmert ."l^'^.'T^^^ 32 are recorded in the data area 

usmg the error detecBon/correcBon code m above-described structure, the addresses 

In the opUcal disk In the embodiment of this '"v^"*""" ^"fJJ^.!^^ 35 of the check sector 31. are 
of the associated Check sector 31 . «rtiich are record^^^^^^ 

the track address and the sector address of ^^^^^i^f each Inf om«tion sector 32 which is 

^ associated ched< ^^^^^^'^'^'S^S^y.^'Zl^^^ NamSly. the production of ti.e 

S^e Sck address and the sector address of the ^J2^n?^^>S date areas 35 of each sector in the 

3. jf5r:Tsrnr.rrsrco^^^^^^^ 
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TABLE 1 Excunple of Control Data 







Track 10 


Track 


20 


5 




aeC wD£^ 

Mo. 


Track 
address 


Sector 
address 


Track 
address 


Sector 
address 




(Check sector) 


0 


00001010 


0000 


00010100 


' 0000 


10 


(Information 
sector) 


1 


00001010 


0001 


00010100 


0001 




II 


2 


00001010 


0010 


00010100 


0010 


15 


n 


3 


00001010 


0011 


00010100 


0011 




II 


4 


00001010 


0100 


00010100 


0100 


20 


II 


5 


00001010 


0101 


00010100 . 


0101 




•1 


6 


00001010 


0110 


00010100 


0110 


2d 


II 


7 


00001010 


0111 


00010100 


0111 


n 


8 


00001010 


1000 


00010100 


1000 




II 


9 


00001010 


1001 


00010100 


1001 


30 


n 


10 


00001010 


1010 


00010100 


1010 




It 


11 


00001010 


1011 


00010100 


1011 


35 


n 


12 


00001010 


1100 


00010100 


1100 




n 


13 


00001010 


1101 


00010100 


1101 


40 


n 


14 


OOOOIQIO 


1110 


00010100 


1110 




n 


15 


oooaiQio 


1111 


00010100 


1111 





45 



Table 1 shows, as an example, a case where the track addresses are -lO* and '20\ -00001010. 0000" and 
"00010100, 0000' are recorded In the control data areas 35 of the check sector 31. respectively. These are the 
addresses' of the check sector 31 . and. at the same time, they are the overafl parities of the addresses of the 50 
(2m - 1 ) information sectors 32 (namely, the fifteen Information sectors 32). In the example shown In Table 1 . a 
case of the track addresses of MO" and "20* Is shown. It Is apparent that the same Is the case with other 
tracks. 

As described aobve, according to the invention, in the read only optical disk in which the error 
detection/correction encoding is perfonned by obtaining the overall parities between sectors, a sector 55 
address can be recorded in each sector together with Information. As a result, It becomes possible to provide 
an excellent practical advantage. 

Claims 

1. An optical information recording and reproducing sj^em for recording/reproducing data in/from a 
write type optical disk (1) and for reproducing data from a read only type optical disk (1). each of which 
disks (1) is divided Into a plurality of blocks (15), each block (15) having a plurality of tracks and being 65 
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constituted by a data area (18. 25) for storing data and a spare area (17). and each track being segmented 
into a pluraTity of sectors, said system comprising: „ , 

disk type discriminating means (2) for discriminating atype of an optica) disk (1) . . ^ ^ . 
first error control means (7) for producing first encoded data obtained by encoding data with a^ 
arrideSSreotion code and for detecting and correcting errors in the reproduced encoded d^. 
42rS«F2ducing means (2) for recording or reproducing said first encoded data m or from said 

°^cSl £!ir control means (10) for detecting and correcting en-ors by using check sectors (22. 31) 
eacfcJ^IcfL SS^lerlln second encoded data obtained by encoding said first encoded data 
as an information symbol section of a second error detection/correction code; 

defective sectordetecting means (10) for detecting a defectws sector: and ^ , -^ki^^v 

£rtSS means (9) for alieriating the defBCth« sector in said data area (18^ 

'^^Lsrein when the write type optical disk (l) has been detected by said disk type dlscrlmlnafing mear« 
fa ^ sSkre ^a (iTlsXd as an alternate sector (16) and the defective sector detected by said 
SeSSe £So?^etecBng means (10) is alternated by an alternate sector (16) thrx^ugh sard sectw 
f^rS^o^M^ (91 md when the read only type optical disk (1) has been detected, said spare area 
^^TuLSTth ilSJ'k 31)?.'Stich'the second encoded data fas been^qrded 
batereh^ and an uncooectable error occurring In said first error control means (7). while sectors In 
Sd drJeMI^S^ reproduced. Is corrected through said second error control means (10) by 
usina the check sector (22, 31 ) corresponding to the sector. 
T A irst^ aSord-^g to claim 1. wherBln said sector alternating means has memory means for 
asLnlngSeVa^areaVoanaHernate sector andamapplng sector and for storing 

mSffg'seSS^d a defective sector in the data area Is alternated by J»!^« ^"^^^ ^^^^^^ ^ 
maoDino data in said memory means, and address correspondence map Infoitnaflon with respect to the 
SKlSor h saiJdata^a and the alternate sector, which has been alternately recorded « place of 
ttie defective sector. Is re-reconjed in said mapping sector. 
3 A^m accorfing to claim 1. wherein said spare area is constituted by one track pe block. 
^A^maLjrdlng to claim 1. wherein said spare area Is constituted by one sectorm 

® *^?A Sem according to any one of claims 1 to 4. wherein each block has the s^rne ^ement of 

tracks 3d SSs in sJd data area and sakJ sparB area, both in the write type optical disk and the read 

°tKmlci*ngtoclaim1.w^^^^^ 

bv usina an uncon-ectable error occurring in saldlirst error control means as erased information 
7 A reTd o^J optical disk (1) having a plurality of tracks each of which Is divided Into a pluralrty of 

""IS^A^ci'tSSSg recorded therein encoded data obtained by perforrnlng firj encoding of 
Hatawithafirstenwdetection/correctioncodetomakeerrordetectionandconiBct)on;and 

seSJsrai) ta^ng recorded therein a check symbol section obtained by performing second 
encSS by^gS SJScoded data In a plurality of said irrformation sectors (32) as an Infonnaton 
symbol section of asecond error detecflon/correction code. , „ ^ .,!^ ^har-ir 

An^optical disk according to claim 7. wherein said '"^"^tton symbol section ed sard check 
symbol section of said second error detection/correction code are recorded on ttie same ^ck- 
^ An RO optical disk according to claim 7. wherein saM Information symbol ^'^f °" ^J^^^^^ ^^^^"^ 
si^bol section of said second error detection/correction code are recorded on a plurality of tracks. 
1? An RO optical disk according to claim 9. wherein said Information ^oi ^^'^^^.^^^^^ 
symbol section of said second error detection/correction code are recorded on a pluraTrty of tracks not 

If M RolpSci'Sk according to claim 7. wherein said check symbol section of said second error 
detection/correction code Is recorded on a check track consisting only of said check sectors 
lL^ R?S disk according to claim 11. wherein said second e;ror '^^1?'^°'^^'^;^^^^ 
encoded by using encoded data encoded with said firat error deteotlon/correcton code and recorded on 
one track, as said information symbol section. ^ . , ♦ ...^ le, 

13 Ar^RO optical disk according to claim 11. wherein said second error detection/correcbon c^^^^^^^^ 
encoded by using encoded data encoded with said first error detecBon/correction code and recorded on 
a Diurality of tracks, as said infonnation symbol section. *^ o^r-s 

14 An RO optical disk according to claim 13, wherein said plurality of tracks are not adjacent to each 

An RO optical disk according to claim 11. wherein said second error detection/co^ecti^^^^^^ Is 
encoded by using encoded data encoded with said first error detection/con-ection code and recoixled^^ 
a FrfuS of sectors which are arranged in the radial direction of the tracks and not being adjacent to each 

other, as said Information symbol section. , ^ * , * je 

T An RO optical disk according to claim 15. wherein, on condition that one ^"^^"^f^^^^^^^^^ 
constituted by a plurafity of sectors arranged one in each track and to be apart from each other through a 
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predetermined spatial interval in the circumferential direction of the tracks, said second error 
detection/correction code is encoded by using encoded data encoded with s^d first error 
detection/correction code and recorded in the sectors in at least one information block, as said 
information symbol section. 

17. An RO optical disk according to claim 16. wherein said Information blocks are not adajcent to each 5 
other. 

18. An RO optical disk according to claim 7, wherein 

each sector is divided into four logical areas including a data area, a first control data area, a second 
control data area, and a parity area; 

in each of said information sectors. Information symbols are recorded in said data area thereof, 10 
control data symbols are recorded In said first control data area thereof, all zero symbols are recorded in 
said second control data area thereof, and check data symbols obtained by encoding respective symbols 
in s^d data area, said first control data area, and said second control data area in each sector with an 
error detection/correction code are recorded in said parity area thereof; and further 

in each of said check sectors, overall parities for respective information symbols of N information 15 
sectors are recorded In said data area thereof, overall parities for respective control data symbols of N 
information sectors are recorded In said first control data area thereof, a control data symbol for said 
associated check sector Is recorded in said second control data area thereof, and check data symbols 
obtained by encoding respective symbols in said data area, said first control data area, and said second 
control data area In each sector with an error detection/correction code are recorded in said parity area 20 
thereof. 

19. An RO optical disk according to claim 8, wherein one track is constituted by (2m - 1) information 
sectors for recording Information therein and one check sector for recording therein overall parities of 
said (2m - 1 ) information sectors, where m Is an arbitrary positive Integer; 

each sector is divided Into three logical areas including a data area, a control data area, and a parity 25 

area; 

in each of said information sectors, information symbols are recorded In said data area thereof, sector 
addresses are recorded in said control data area thereof, check data symbols obtained by encoding 
respective symbols in said data area and said control data area In each sector vWth an en-or 
detection/correction code are recorded in said parity area thereof; and 30 

in each of said check sectors, overall parities for respective Information symbols of said (2m - 1) 
information sectors are recorded In said data area thereof, an address of said associated check sector is 
recorded in said control data area thereof, and check data symbols obtained by encoding respective 
symbols in said data area and said control data area in each sector with an en'or dwtectton/correction 
code are recorded in said parity area thereof. ^ 

20. An RO optical disk according to claim 19, wherein the address of each sector is fonmed by a track 
address and a sector address. 
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